alized lobules of cartilage were occasionally found. Irregular areas of extensive necrosis, hemorrhage, or both were prominent in the center of the mass.
To determine whether the giant cells were derived from osteoclasts, which contain tartrate-resistant acid phosphatase (TRAP), 3-m-thick sections of the tumor were stained histochemically for this enzyme by an adapted technique. 1 Sections were incubated for 45-90 minutes in Burstone's complete medium containing 50 mM disodium tartrate (pH 5.0), and they were counterstained for 2 minutes in 1% aqueous Fast Green. Control sections were incubated in the medium from which the substrate was omitted. In sections stained for TRAP, a moderately abundant red-brown granular material was observed in the cytoplasm of about 75% of the giant cells.
Formalin-fixed portions of tumor were routinely prepared for electron microscopic examination.
The major ultrastructural cytoplasmic constituent of the osteoblast-like cells was dilated rough endoplasmic reticulum occasionally forming large cisternae, a feature of malignant osteoblasts in human osteosarcoma. 3, 12 These tumor cells contained a prominent Golgi apparatus. Their centrally situated nuclei were ovoid and contained moderately abundant, eccentrically placed heterochromatin. These cells were identified as neoplastic osteoblasts.
Multinucleated giant cells had an electron-dense cytosol filled with moderately abundant rough endoplasmic reticulum and large numbers of irregularly shaped mitochondria gathered around the nuclei ( Fig. 1 ). Giant cells associated with bone matrix contained a few lysosome-like structures, and the cytoplasmic membrane formed thin projections with a ruffled-border appearance. The nuclei of these cells were oval and had abundant euchromatin and prominent ovoid nucleoli. The ultrastructural appearance of these cells, along with their histochemical staining properties, was strongly suggestive of an osteoclastic origin.
According to the World Health Organization classification, 8 this tumor was diagnosed as giant-cell osteosarcoma, an uncommon subtype of osteosarcoma in humans 11 and domestic animals. 8, 10 This diagnosis was based on the macroscopic, microscopic, and electron microscopic appearances of the tumor and was confirmed by the Armed Forces Institute of Pathology (accession 2512957-8). The macroscopic and histopathologic findings are consistent with giant-cellrich osteosarcomas reported in rats, 7 in dogs and cats, 10 and in humans. 11 This case appears to be the first giant-cell osteosarcoma reported for a mustelid.
In osteosarcomas, age of onset, location, and sex predisposition are species-dependent; these tumors occur in young adulthood for humans, whereas they occur in the second half of life for dogs. For humans and dogs, most of the tumors arise from the appendicular skeleton, 2,10 while in rats, they generally arise from flat bones. 7 Males are often more affected than females for dogs, cats, and rats. 7,10 The salient features of the case reported here are the axial skeletal origin, the presence of numerous giant cells, and the young age of the affected animal.
Because osteoid was scarce and giant cells were numerous, this tumor had to be differentiated from giant-cell tumor of bone, which is composed of neoplastic giant cells that closely resemble osteoclasts by light microscopy but generally do not produce osteoid. However, some giant-cell tumors of bone produce small amounts of osteoid, like the osteosarcoma presented here, 4,10 but the following ultrastructural observations support a diagnosis of giant-cell osteosarcoma: first, like normal osteoclasts, 12 the plasma membranes of the giant cells in the present case formed a plasmalemmal ruffled border, while the plasma membrane is smooth or forms microvilli in the neoplastic giant cells from giant-cell tumors of bone. 5 Second, the nuclei of the giant cells from the present tumor were small and uniform, in contrast to the nuclei of giant cells in giant-cell tumors of bone, which are often large with irregular contours. 5 In conclusion, this is the first detailed report of an unusual type of osteosarcoma in a mustelid characterized by the presence of a large number of osteoclast-like giant cells.
